(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
4 April 2002 (04.04.2002) 




PCT 



i am imiiij [i nun nui uii i ii ni qui inn nm urn no limn mi nu nu 

(10) International Publication Number 

WO 02/26905 A2 



(51) International Patent Classification 7 : 



C09G 



(21) International Application Number: PCT/JPO 1/08331 

(22) International Filing Date: 

26 September 2001 (26.09.2001) 



(25) Filing Language: 

(26) Publication Language: 



English 



English 



(30) Priority Data: 

2000-292037 
2000-397710 

2000- 397712 

2001- 068947 



26 September 2000 (26.09.2000) JP 

27 December 2000 (27. 12.2000) JP 
27 December 2000 (27.12.2000) JP 

12 March 2001 (12.03.2001) JP 



(71) Applicant (for all designated States except US): MAT- 
SUSHITA ELECTRIC INDUSTRIAL CO., LTD. 
[JP/JP]; 1006, Oaza Kadoma, Kadoma-shi, Osaka 
571-8501 (JP). 



(71) Applicants and 

(72) Inventors: YAMANO, Atsuhiro [JP/JP]; 2-26-5, Dai- 
wahigashi, Kawanishi-shi, Hyogo 666-0001 (JP). TAKA- 
HARA, Hiroshi [JP/JP]; C-345, Roundcity-Fudo-Ko- 
riminami, 1011-1-345, Oaza Uzumasa, Neyagawa-shi, 
Osaka 572-0807 (JP). TSUCE, Hitoshi [JP/JP]; 16-1-314, 
Miyamae-cho, Kadoma-shi, Osaka 571-0074 (JP). 

(74) Agents: AOYAMA, Tamotsu et al.; AOYAMA & PART- 
NERS, IMP Building, 3-7, Shiromi 1-chome, Chuo-ku, Os- 
aka-shi, Osaka 540-0001 (JP). 

(81) Designated States (notional): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, KE, KG, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, 
SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, 
ZW. 

(84) Designated States (regional)'. ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 

[Continued on next page] 



(54) Title: DISPLAY UNIT AND DRIVE SYSTEM THEREOF AND AN INFORMATION DISPLAY UNIT 



ONE SUBFRAME 



< 

in 

I 



1ST SUBFRAME 



2ND SUBFRAME 



3RD SUBFRAME 



4TH SUBFRAME 



lP ,nsp" .X PULSE 1 PULSE X PULSE 1PULSE~ X PULSE 1 PULSE" WVLSE 
tPULSfc ^ J t^u^pQLSE \ / ^n^PULa i \ / *^"">PULSE ^ / ^ n>*> PULSE , 



SCAN LINE 1 



SCAN UNE 5 o 



I +aV 

scan line 9 0 



SIGNAL UNE 
(ALL ON PATTERN) 



SIGNAL LINE 
(ALL OFF PATTERN) -w - 



I 1 
1 1 
1 1 

i i 


1 . ■ , 
1 1 1 
1 1 1 
1 1 1 

nm : 


;!252^j|B 
|!253a j 


1 


i 
■ 

i 1 
i ' 


-""fl — r-j — i-f * aa TT — n — r~ 

, ii ii i • i i t i i 
, i i i t i • i i i i i 
, i i i i i t i i i i i 
i i i » i t i i t it i 




i i 

i i 
i t 
i i 
• «_ 


1 1 i 

! BO 


i : 


m 


rj 


, 1 1 1 1 1 1 1 1 1 1 i 
, 1 1 1 1 * i 1 1 1 1 i 
, 1 1 1 1 1 1 1 1 1 1 i 

I ii ii • ' 

: \um ii 




i • 
i i 
i i 
i i 

• i 

• i 


1 1 i 
1 1 i 

* i i 

• * / 
■ t i 
1 1 • 






M 

t ' 
i 1 


1^ i i i i t i i i i i i 

, i i i i i 

, i i i i i i i • » i i 
t i > t i i i i i » i 
i i i t i i i i i i < 
i i i i > i iiiii 
. i i i i > i i i » » » 
, i i i i t i i i i i i 




1 1 i i i 
» • » j j » 


j 1253b j 






! i i i i i i i i i i i 

. | | ' 1 1 1 • 1 1 ( 1 1 

, i i i i i i 

; t i i i i i i i i i i 










T"* 3 ^ — j«r'.fi|jfu— «|^|>U'gt " *- * * fm5^^ii55^^11iU^yBiSl 



(57) Abstract: In a display panel, a dummy pulse of a predetermined voltage signal is superimposed on a data signal and the dummy 
pulse has an amplitude much larger than the amplitude of the data signal, and thus a signal waveform applied to a light modulation 
layer such as LC layer is changed to a high frequency wave. The applying position of the dummy pulse is varied according to each 
color of R, G and B, or varied according to frame or field. By performing a MLS drive with the dummy pulse superimposed on the 
data signal, the amplitude difference between the selection signal and the data signal can be reduced. Thus, a common driver IC and 
a segment driver IC can be formed as one semiconductor chip to be placed on one side, constructing a three side free type. 
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sealed off with sealing resin from the liquid crystal layer. The sealing resin 
had a convex structure and it was about 4 to 5 pm thick. The convex section 
was the same thickness as the liquid crystal layer. It was possible to make 
the convex section from this seal resin at the same time when making 
5 substrate boards 11 and 12. The convex section 1634 seal resin is made 
when boards 11 and 12 are being pressed. (See Fig. 7.) This has a large 
effect when making boards 11 and 12 from resin. A cost reduction and time 
saving becomes possible when the resin section is made at the same time as 
the boards. The dot convex section 1634 of the display region section is 

10 made at the same time as the boards. The convex section 1634 is made in 
the space next to the pixels. An effect is exhibited in the convex section 
1634 liquid crystal layer 1631 according to the thickness of the film. 

Normally resin or glass (or a substitute) beads are scattered in the 
display region. This is because the thickness of the liquid crystal layer 1631 

15 is predetermined for certain places. These beads have been replaced by 
convex section 1634 of boards 11 and 12. (See Fig. 7.) Boards 11 and 12 
are made from resin. The convex section 1634 is pressed etc. from resin. 
Convex section 1634 is placed between pixel electrodes 1633 and 1632. 
The dispersal of the beads is not necessary because of the thickness of the 

20 liquid crystal film 14 in Fig. 7 is a low temperature polysilicon driver circuit. 

One is not limited to making the convex section 1634 from resin and 
beads. Usually part of the resin convex section is left as it is. The liquid 
crystal section (pixel section) is pressed and gouged. The uneven section 
1634 is made at the same time as the board. First the level board is made 

25 and when it is reheated then the uneven 1636 is made. 
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The mosaic color filter is made by directly applying color to the board. 
Pigments applied by ink-jet printing or painted on colors are left to permeate 
the board. The board is then dried in a high temperature dryer. The surface 
is then coated with materials like UV resin, or with the inorganic silicon 
oxides or nitrates. Also the photogravure, offset and spinner printing 
techniques can be used. Using the technique in a similar way, the color filter 
can be formed through the semiconductor pattern technique. As well the 
color filter, the above technique can be directly used to make the black 
matrix (BM). The black matrix is colored with black, dark colors, or adjusted 
light complimentary colors. The concave section of the board surface is 
made in relation to the board surface pixels. A color filter, BM, or TFT is built 
into the concave section. Ideally the surface should be coated with acrylic 
resin. The merit of such a structure is that the surface of the pixel electrode 
is leveled improving the alignment of the liquid crystal molecules. 

The conductor polymer causes the board surface resin to get electrical 
conductive properties. The pixel electrode or the reverse electrode is made 
directly onto the board. A hole is made in the board. Electronic parts such 
as capacitors are inserted into the hole. Then a thinner board becomes 
possible. 

A pattern of any design can be cut into surface of the board. (See 
1556 in Fig. 7.) The seal opening of the liquid crystal is sealed by melting the 
resin on boards 1 1 and 12. The resin of surrounding area of the board is 
melted and sealed to prevent water entering the organic EL display. 

Forming the board from resin and following the above procedures 
facilitates making holes in boards. Pressing them make it possible to form 
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into countless board shapes. Make holes in boards 11 and 12. Plug the 
holes with inductive resin. This makes both the front and back of the board 
into electricity inductive. Now the multi-layer circuit boards and both sides of 
boards 1 1 and 12 can be used. Inductive pins can be used instead of 
5 inductive resin. Connectors of electronic parts and capacitors are pushed 
into the hole. Capacitors, coils, and circuit wiring of the thin film inside the 
board are made to be electrically resistant. The multi-layer of boards 1 1 and 
12 are use for electrical wiring. The board multi-layer is made fixing several 
thin boards together. More than one board (or film) layer can be colored. 
10 Coloring and filtering can be done by applying pigments and dyes 

directly to the board. Serial numbers can be printed at the same time as the 
boards are being made. To prevent malfunctions arising from problems 
occurring when JC chips are irradiated, only the areas outside the display 
region are colored. 

15 The display board can be colored with two different colors. This is 

done by applying resin board production techniques (such as injection and 
complexion processes). The above techniques can also be used to produce 
a display panel that has two different thicknesses of liquid crystal layer films. 
It is possible to make the display and the circuit board at the same time. The 

20 display area and driver boards can be easily changed. 

To explain in detail, it is possible to make small changes to the film 
thickness to center of one pixel and what it surrounds. Make small 
quadrangular pyramid, triangular pyramid, or cone projections in boards 11 
and 12 (See 1634a in Fig. 7 (b)). The liquid crystal molecules align 

25 themselves with the projections as in 1634a. The liquid crystal uses the 
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film and Cu foil can be thermo compressing bonded on the film suitable for 
the TCF tape without using adhesive bond. Other methods for the film 
suitable for the TCF tape besides that of applying Cu to polyimide film 
without adhesive bonding include the method of cast molding by 
5 superimposing melted polyimide on top of the Cu foil. Another method is to 
apply the Cu on top of metal film molded by sputtering on top of the 
polyimide film by coating or deposition. Each of these methods is fine with 
the method of using TCP tape that has Cu applied to the polyimide without 
using adhesive bond being the most preferable. Cu coated laminated sheets 
10 with no adhesive bond are used for lead pitches of less than 30 ^im. Among 
the Cu coated laminated sheets that do not use adhesive bond, the method 
by which the Cu layer is molded by coating or deposition is effective for the 
miniaturization of the lead pitch due to the fact that this method is suited to 
Cu layer thinning. 

15 A color filter is either formed or constructed on the top or bottom layer 

of the striped electrode. Furthermore, forming of a black matrix (referred to 
as BM herewith), made from chrome or black color resin, in between the 
color filters is advisable in order to prevent contrast reduction due to light 
escape from the pixels or the mixture of colors of the color filter. 

20 The color filter is made so that it can either respond to the primary 

colors of yellow (Y), mazenda (M) and cynaogen (C) or red (R), green (G) 
and blue (B) so that it can respond to all pixels. The planar layout includes 
mosaic sequence, delta sequence and strip sequence. 
Color filters that can be used other than the color filter made from a 

25 resin that is dyed in acrylic and gelatin include a color filter formed by a 
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multiple layer dielectric film and a color filter through a hologram. Another 
appropriate color filter is the selective reflection type composed of a layer of 
colestric liquid crystal. Additionally, the liquid crystal layer can be substituted 
by direct tinting. For example, if it is PD liquid crystal, a composition that 
5 tints the resin and/or a composition that distributes the color within the liquid 
crystal are two illustrations of this. Another option is to use the use the liquid 
crystal in the guest host mode. 

Furthermore, the color filter is not limited to 3 colors. It can be a 
single color, two colors or even four or above. For example, a combination 

10 of six colors such as red (R), green (G), blue (B), cynaogen (C), yellow (Y), 
and mazenda (M). Additionally, the color filter is not limited to transmission 
methods. It can also be used as a reflection type formed by a multiple layer 
dielectric film as well as a simple reflection method. 
When making a color filter with multiple layer dielectric film, the optical 

15 multiple layer film should be formed on whether the top or bottom of the . 
striped electrodes. The color filter that has multiple dielectric layers is one 
which is made so that it has prismatic characteristics for a specific sphere 
through the laminating of multiple layers of dielectric film of both high and low 
refraction rates. 

20 The Black Matrix (BM) is primarily used in order to prevent light 

escaping between the electrodes (striped electrodes and pixel electrodes). 
BM forms an isolation layer between the electrodes and striped electrodes 
(not displayed) and can be formed with either a metal film such as chrome 
(Cr) or with a resin composed of an acrylic resin with carbon or the like 

25 added to it. 
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Other possible materials for the film include optic-dispersing materials 
such as black metal like sexivalent chrome, coating compositions, materials, 
thin or thick film forming microscopic convexo-concaves on the surface, 
titanium oxide, aluminum oxide, magnesium oxide and opal glass. 
5 Additionally, not only dark or black colored materials, but also materials with 
tinted colors or pigments connected to complementary colors in relation to 
the light in which optic modulation layers modulate are acceptable. 
Holograms and diffraction gratings are also acceptable. 

Black glass beads, black glass fiber, black resin beads or black resin 
10 fiber are used to suppress the film thickness of the modulator layer in the 
liquid crystal. In particular, black glass beads and black glass fiber are high 
in optical absorption and due to their hardness, they are preferable because 
of the low number of pieces dispersed in the liquid crystal layer. 

Liquid crystal materials used in the liquid crystal layer include TN 
15 liquid crystal, STN liquid crystal, strong dielectric liquid crystal, strong anti- 
dielectric liquid crystal, guest host liquid crystal, OCB mode (Optical 
compensated Bend Mode) liquid crystal, smectic liquid crystal, colestric liquid 
crystal, IPS (In Plane Switching) mode liquid crystal and high particle 
dispersing liquid crystal (referred to as PD herewith). Furthermore, in the 
20 case where a movie display is not vital, the use of PD liquid crystal is 
preferable from the viewpoint of optical use efficiency. Also, in the case of 
still picture display being primarily used, the use of TN liquid crystal or STN 
liquid crystal is preferable. 

It is possible to use TN liquid crystal in the liquid crystal layer, 
25 however STN liquid crystal is substantially better. Using liquid crystal with at 
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least 100 scanning electrodes and a liquid crystal dispersing torsion angle of 
180 to 360 degrees in the liquid crystal layer is effective. Most preferable is 
a torsion angle of between 230 to280 degrees. Furthermore, it is possible to 
use a mixture of various publicly known varieties of liquid crystal materials for 
5 the composition of liquid crystal matter. If required, other non- liquid crystal 
material, color, chiral agent, and other additives can be added and used. 

As shown above, in the liquid crystal cells filled with liquid crystal, 
deflection film, wave plates and deflecting film are also placed if required. In 
particular, in the present invention, the addition of such materials is suitable 

10 in the case of conducting a gradation (or tonal) display having contrast 
properties by means of a time-sharing drive of more than 1/100 duty as well 
as for the STN-type liquid crystal display arrangement that requires a torsion 
angle of 180 to 360 degrees. Additionally, it is also suitable for STN-type 
liquid crystal display arrangements for both black and white as well as color 

15 displays in which the compensating liquid crystal cells and the wave plates 
are laminated together in the STN-type liquid crystal cell. 

Deflection plates with a resin film in which iodine is added to polyvinyl 
alcohol (PVA) resin is illustrated as an example. Deflection plates which use 
isolated pairs of polarized light are comparatively inferior in terms of use 

20 efficiency of light due to the fact that they isolate polarized light through the 
absorption of deflection fractions in the given axis of deflection of the incident 
light and those of from a different direction. Here, it is appropriate to use 
reflective polarizers which split the deflection by reflecting the deflecting 
fractions moving in the given axis direction and those going in a different 

25 direction. If configured in this way, the use efficiency of light is enhanced 
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through the reflective polarizers making a brighter display than the example 
of using deflecting plates mentioned above possible. 

As a method of isolating of polarized light, other usable materials in 
addition to this type of deflecting plate and reflective polarizer include a 
5 combination of colestric liquid crystal layers and (1/4) A plates; separation of 
reflective polarizer and polarized light transmission by using the Brewster 
angle; use of holograms; use of polarizer beam splitter (PBS) etc. 

One or more sheets of phase film (phase plate, phase rotation method, 
wave plate, wave film) is placed between the polarizing plate and the 
10 substrate 1 1 and 12 (not illustrated). The use of polycarbonate as the wave 
film is preferable. The wave film turns the incident light into outgoing light 
and contributes to the efficient running of modulation. 

Other materials that can be used as phase film include polyester resin, 
PVA resin, polysulphon resin, polyvinyl chloride resin, zeonex resin, acrylic 
15 resin, polystyrene resin and other organic resins or organic films. Another 
possible alternative is rock crystal. The preferred setting of the phase 
difference of one phase plate is above 50nm and below 350 nm in a uniaxial 
direction, or more preferable is above 80 nm and below 220 nm. 

It is also possible to color part or all of the phase films or else give part 
20 or all of it diffusion functions. Again, another suitable process is to emboss 
the surface, or form a reflective protection film to prevent reflection (refer to 
Figs. 6 and 1556 or Fig. 7). Another suitable process is to bring out the 
benefits of improved contrast through the protection of halation or the 
tightening of the black pitch level in the display picture by forming an optic 
25 absorption film or light shielding film in places where no harm will be done or 



